Summary. Male GnRH*HOAc; 1 mg/kg body weight) at 14 days of age. The GnRH antagonist caused LH to decline (P < 0\m=.\01) from 1\m=.\7 ng/ml at 0 h to <0\m=.\5 ng/ml during 4\p=n-\32 h in males and females. Concentrations of FSH in gilts declined slowly from 75 \ m=+-\ 8 to 56 \ m=+-\ 5 ng/ ml (P < 0\m=.\05) at 32 h. In males FSH was low (5\m=.\7 \m=+-\0\m=.\5 ng/ml) at 0 h and did not change significantly.
Introduction
Secretion of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) from the pituitary gland of neonatal pigs is controlled by hypothalamic gonadotrophin-releasing hormone (GnRH; Colenbrander et ai, 1987; Elsaesser et ai, 1988) . Administration of GnRH induced release of LH and FSH from the pituitary gland as early as Day 70 of gestation and this responsiveness remained during the neonatal period (Colenbrander et ai, 1982a) . Circulating concentrations of LH and FSH are relatively high during the perinatal period in the female, but only LH is elevated in the male (Colenbrander et ai, 1977 (Colenbrander et ai, , 1982b . Since the ontogeny of development of the hypothalamus and pituitary gland regulates the development of the gonads, interruption of the hormonal control of the pituitary gland by the hypothalamus should interfere with the normal development of the gonads. In rats, administration of a GnRH antagonist reduced gonadotrophin receptors in testes and delayed puberty in males (Kolho et ai, 1988) . The objectives of the present study were to examine the role of the hypothalamus in the regulation of gonadotrophin release in neonatal pigs and to investigate the role of gonadotrophins in gonadal development by giving a potent GnRH antagonist known to abolish gonadotrophin secretion in other species (Pineda et ai, 1980: Kenigsberg et ai, 1984; Grady et ai, 1985; Kartun & Schwartz, 1987 (Ziecik et ai, 1988) . Specific activity was 60 000 c.p.m./ng as measured by self-displacement analysis (Ketelslegers et al., 1975) Esbenshade & Britt (1985) . Average sensitivity of the assay was 4 ng/ml. All samples were analysed in one assay with an intra-assay coefficient of variation of 7%.
Plasma concentrations of LH were determined by radioimmunoassay (Stevenson et al., 1981; Armstrong & Britt, 1987) with pig LH (LER-786-3) used as the radioiodinated antigen and standard. Assay sensitivity at 95% binding was 0-2 ng/ml. Samples were quantified in one assay with an intra-assay coefficient of variation of 5%.
A previously reported and validated radioimmunoassay was used to quantify plasma concentrations of oestradiol17p (Cox & Britt, 1982) . Total testosterone in plasma samples was estimated by solid-phase radioimmunoassay (Diagnostic Products Corp., Los Angeles, CA, USA). The sensitivity of one assay was 0-2 ng/ml and the intra-assay coefficient of variation was 10%.
GnRH was determined in media by using antiserum R-42 (Nett et al., 1973 ) at a dilution of 1:60 000. Synthetic GnRH was radioiodinated using the Iodogen method (Fraker & Speck, 1978) and iodinated hormone was separated from free iodine with ion-exchange chromatography. For the assay, 0-2 ml samples of antiserum in 0-1 % BSA-PBS were added to 0-2 ml unknown or standard samples diluted in PBS followed by 01 ml 125I-labelled GnRH in 0-1% BSA-PBS (~25 000c.p.m.). After incubation for 24 h at 4°C, free labelled GnRH was separated from bound by adding 1-5 ml ice-cold 95% (v/v) ethanol, centrifuging and decanting the supernatant. Bound 125I-labelled GnRH was estimated by counting the pellet. The range of standards used was 001 to 10 pg/tube with an average assay sensitivity of 4 pg/ml at 95% binding. Intra-and interassay coefficients of variation were 7 and 12%, respectively. The GnRH antagonist used in the present experiment did not cross-react in the assay at concentrations up to 1000 ng/tube.
Statistical analysis. Analysis of variance for repeated measures using general linear models (SAS, 1985) was used to determine differences in concentration of hormones in the blood after treatment with saline or GnRH antagonist.
Other differences between groups were compared by one way analysis of variance.
Results
Response to single injection of GnRH antagonist Plasma concentrations of LH fell rapidly in male and female piglets after administration of GnRH antagonist (Fig. 1 ). Concentrations were suppressed (P < 0-01) from pre-treatment values of 1-8 + 0-2 and 1-6 ± 0-2 ng/ml in male and female piglets, respectively, to less than 0-5 ng/ml in both sexes by 4 h after treatment. In control gilts, LH declined 1 and 4 h after venepuncture and saline injection (P < 005), but returned to normal levels at 16h. LH concentrations returned to normal values by 1 week after treatment in males and by 2 weeks after treatment in females.
Plasma concentration of FSH (ng/ml) in gilts declined slowly from 75-0 + 7-5 to 58-3 ± 7-5 (P < 005) by 32 h after GnRH antagonist administration (Fig. 2) and were different from controls (P < 005) at 16 and 32h after a single injection. In males the level of FSH (ng/ml) was low (5-7 ± 0-5) at 0 h and remained unchanged during the experimental period. (Fig. 3) . The amount (ng/mg) of residual GnRH in tissue after incubation was not different in gilts (1-88 + 0-33, control vs 1-62 ± 0-14, treated), but was lower ( < 005) in boars treated with GnRH antagonist (113 ± 005) than in controls (1-79 + 0-54). Concentration of GnRH in the median eminence was approximately 150 times higher than in the medial basal hypothalamus and did not differ between control and treatment groups (data not shown).
Discussion
The present study shows that a single injection of a GnRH antagonist results in an immediate suppression of blood LH concentrations to near the sensitivity of the LH assays when given to young male and female pigs. The disappearance of LH from the blood was similar to that observed after passive immunization of pigs against GnRH (Esbenshade et ai, 1986) , indicating that the GnRH antagonist was effective in blocking LH secretion from the pituitary gland. Similar results have been shown for the rat (Grady et ai, 1985; Kartun & Schwartz, 1987) , primate (Pineda et ai, 1980) and sheep (Matwijiw & Faiman, 1987) 1983; Jennes et ai, 1984; Vickery, 1986 (Huhtaniemi et ai, 1984a) and in the monkey (Kenigsberg et ai, 1984] when a GnRH antagonist was given for a prolonged period of time. In the present study, FSH concentrations in gilts decreased more slowly over the treatment period and were suppressed to 5% of the values in control animals by the end of the experiment. The differential suppression of LH and FSH after disruption of the hypothalamic-pituitary axis has been shown previously in rats given GnRH antagonists (Grady et ai, 1985; Kartun & Schwartz, 1987) and in numerous species, including the pig, after passive immunization against GnRH (Lincoln & Fraser, 1979; Fraser et ai. 1982; Esbenshade et ai, 1986 (Colenbrander et ai, 1987) .
Treatment with a GnRH antagonist suppressed circulating testosterone and oestradiol-17 f concentrations and reduced testicular weight in male piglets, but did not alter gonadal weight oi ovarian steroids in female piglets. This difference probably reflects the difference in ontogeny ol ovarian and testicular development in the pig. Testicular development and hormonal synthesis anc secretion by the testes occurs throughout the neonatal period, whereas the ovaries are quiesceni until about the 8th week after birth (Oxender et ai, 1979; Hennen et ai, 1982; (Bartke et ai, 1987) . GnRH antagonists and large doses of GnRH agonists have been reported to reduce testicular LH/hCG receptors in male rats (Hsueh & Erickson, 1979; Huhtaniemi et ai, 1984b) , but this reduction may depend upon a direct gonadal effect (Clayton et ai, 1980; Hunter et ai, 1982; Sundaram et ai, 1984 When median eminence fragments taken from rats were incubated in vitro in the presence of a potent GnRH antagonist, basal secretion of GnRH was enhanced in a dose-dependent manner (Valenca et ai, 1987) . This suggests that GnRH exerts an inhibitory effect on its own secretion via the ultrashort loop feedback as proposed by Hyppa et ai (1971) . In contrast to the rat, the results of the present study demonstrated that long-term treatment of neonatal pigs with a GnRH antagonist did not affect release of GnRH from the median eminence when incubated in vitro. This is the first evidence that the proposed negative ultrashort loop feedback mechanism observed in rats is not functional in the neonatal pig.
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